- {Privileged Communicauuii)

Asptication Numner: ] RO 1 BS0187 6~ -01

v . Dual Review: v CA
Review Gioup: - PP THJLOGY - B SS ‘ ‘ )
Mecting Dote: FEE/‘.‘}ERC[’! 1978 (AER)
Invcstlga;OI: ) LEDEQ BERG.., J0 SH U A Degrecs - PH D
Position: i
osanizatien: - Rockefeller University Requested start oate: 07/01/78

. cwrstes New' York, New York

Project Titie: E‘PVIFORHVITnL HBTLTH ASD:.CJ.S OF CARBO"

Recommendation: »3 ,P?.OVAL Priority Scor
Spacial Note: ‘
N0 HUYAY SIYBJIECTS «
. RO WECONBINANT DH2 mzsnnca IS IRVOLYED «

eromct | mmecreosys .- RUSCLENNS, o eicovmEwsto - oRaNTIERI

01 293,516 103,199

02 175,167 ;103,299*

63 - 190,760  103,39%

04 207,844 103,49%

*hot adgusted for annua] salary and/or cost of‘11v1nq 1ncreases

RESUME: Approval at a reduced budget is recommended for this ‘application.
Development and app]1cat1on of methods for the detection and mutagon1c1.y
testing of potential carcinogens adsorbed or bound to polymeric carbon in
the env1ronment are proposed. - The application is primarily techno1oq1ca1
and suffers from conceptual shortcomings: Its goals can be achieved but’

there are reservztions about the significance and/or utility of the
information to be obtained,

DESCRIPTION: This is a new application:that proposes to develop and apply
- methods for the detection of potential carcinogens that are either adsorbed
or chemically bound to various forms of'polyverlc carbon’ contamlnatwng our ;
environment. B1ologxca1]y active, organ1C'c0woounds could be associated
with po]ywnrlc carbon in three separate processes; (1) -the hxgh surface
area of polymeric carbon makes it an excellent adsorbent’ surface;. (2)

the surface carbon atoms may be oxidized Teading to the generation of a
variety of surface bound. carboxy]1c and® -phenolig: der1vat1ves and (3) &

the extensive adsorbing surfaces o‘ poTymerlc carbon may act’ds a cataTyst
for a number of chemical reactions.’ Studles are proposed that deal 1n1;1a11;
with comn°rc1a11y available carbons” (e "Tanprack from’ Fxsher Chem1caTx

Co.,). ~The initial objective is the deVelopment,of methods ‘for the .
" isolalion and identification of conpounds present. through ‘each of . the #,WW
~above 3 mechanisms. . Greatest‘attention will be given to. ‘the anaTysxs of =
adsorbed aromatic hydrocarbons.w Initially, & 5%
will be optimized using the commercmallx
~added radiolabeled benzo(a)pyrene., Benzene, naa‘\tha‘fénD and phenan-hren
will be employed as solvents.”: Combined: ‘gas chronatocraphy/mass spectro- i
rmetry (GC/MS) will be used to determfﬁ‘ quantnta;1ve data_on’the extractﬂ_
ability of this polynuclear hydrocarbon.= The parfected methodology will
then be applied to the isolation and 1dent1f1cat1cn of similar conpounds
naturally adsorbed to a number of commercially available carbons. Pre- .
Viminary studies reported in the application have identified a number of.
different compounds extracted by benzene and naphthalene from lampblack
and Degussa Special Black 5. A number of aromatic hydrocarbons were
identified in the extract of lampblack.
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No definitive identifications of known polynuclear aromatics (PNA's)

were made on the extract from the Degussa Black. - Further develcpment of
the extraction procedures as outlined above and tbe application of more
sensitive mass spectroscopy and high pressure liquid chromatography is
proposed in the identification of the extractable compounds adsorbed to
these commercial carbons. - Eventually, application of these methodclogies
to the study of polymeric carbons of environmental origin, e.g., soot
from coal combustion, is proposed. Concurrent with the actual chemical
jsolation and identification of adsorbed substances, it is proposed to
evaluate the mutagenicity of the extractable materials by application and
refinement of the Ames test and the development of new systems that may
have greater sensitivity based on bacteriophage genotypes.that are in- .
ternally self-repressed but which w111 break through If'they experience
any of a range of mutational events. No other details are given. Specific
procedures are given for the ana1y51s of the catalytic activity of
polymeric carbon surfaces and for the identification of bound oxidation
products. Spec1f1c carbon samples from commercial sources will be subject
to mild and to vigorous oxidation conditions and the products obtained
identified by GC/MS.  The ability of well characterized po1ymer1c carbons
to catalyze the ox1dat1on of, known PNA' S to - proximate carc1nogens will

be studied.

CRITIQUE: Th1s is a wandering app]icatlon in, which a great many specific
experiments are proposed and from which it is somewhat difficult to ex-
tract the spec1f1c sequence of studies to be performed.® The main thrust

of the proposal is the extract1on,l1solat1on, jdentification and mutagenicity
screening first of complex organic cempounds adscrbed to specific forms

of polymer1r carbon commerc1a1]y available and then from carbon sources

of potent1a1 significance as human health hazards. | The major rationale of
the study is the_possibility, amply sustained’ by Dr Lederberg s pre-
liminary studies, that polymeric carbons fram a var1ety “of commercial and
environmental sources will be shown to carry a. number of specific compounds
of potential hiological significance. This POSS]b]]ft * does: not appear.

to justify the'Tevel of support requested wcThere appear.to be no known’
epidemiological’ data to suggest that exposure to chem1ca15*contam1nat1ng
polymeric carbans produced and released lnto -the enviraenment in abundant
~quantities by natural and man-made processes Tis causaTTy related to

human ma11gnancjes. :This quest1on is not addressed by .Dr.. Lederberg
Begging this issue and even assuming that the’ “contamination of our en-
vironment with. carcinogen bearing polymeric carbons,1s &, real health .
hazard, will the.isolation and, identificati '”qﬁfspec, c;mutagens from
these sources.advance the control ‘of the' canqgrg thex max “possibly 1nduce7
This is a compTxcated question, “Obviously Tt will! not be possible in the
near future to rid our env1ronment of these b1qu1tousT£ present contaminants.
The identification. of the part1cu1ar compou “that are: respons1b1e for .
the observed bialogy.is not, it would seem,iafpattncuIarTxeuserl way to -
tackle the. problem of controlling and eT1m1nafnnq ‘enviranmentally, re]ated
cancers.

The proposal affers’a very sophisticated approach: to’ evaTuating the hazard
of "polymeric" carbon,  Much of the proposal®relates” to the deve]opment

of technology to assay comp]ex mixtures which may contain carcinogenic
compounds., It is ant1c1pated that a number- of compounds will ‘be discovered
and quantitiated.- It would appear that each Tot or type of "polymeric"
carbon might have a number of technical problems associated with it
regarding chemical definition and testing for mutagenesis.

(continued)
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A more readily controlled approach might be to choose for analysis several
known sources of carcinogenic PNA fractions such as coal tar or oil shale
reaction mixtures where high hazard to workers is anticipated.. The charcoal
preparations do not appear,a priori, to be great hazards but coal tar and
shale oil mixtures which have been treated to remove natural gas or crude
oil are potential env1ronmenta1 hazards

This proposal appears to be far stronger in its technology than in its
concepts. As it is written, it tends to belie a poor grasp of the problem
and an inadequate analysis of existing data. Determination of individual
structures of trace level compounds is extremely difficult., For example,
Drs. Lederberg and Smith state, "... this compound may be dinaphthofuran".
Which of the several isotopes is it? How will other structures be determined?
There is no obvious correlation between hydrocarbons adsorbed to en-
vironmental carbon and that in "commercial carbon blacks" with their
infinite variety of components. Oxidation to arene carboxylic acids would
seem to be of little value as it could arise from core matrix or from
adsorbed compounds

It is difficult, therefore, to approve with much enthusiasm the present -
proposal. It seems certain that Dr. Lederberg will: accomplish successfully
his objectives with the genaratlon,through a great deal of effort, a large =
mass of specific data relative to the issue at hand here. There is dis-
agreement with the approach to the problem that this application represents
and, therefore, there are reservations about the significance and/or
usefulness of the 1nformat1on to be obtalned

INVESTIGATORS: Joshua Lederberg (Ph.D 1947 m1crob1010gy, Yale Un1vers1ty)
will assume the Presidency of Rockefel]er Unwverstty on July 1, 1978. L
He proposes to continue as the principal investigator of this project,

which will become his major research interest. -Much of the specific .
direction of the project will be under the direction of Dr. Lederberg's
associate, Denn1s Smith (Ph.D., 1967, chemistry, University of California,
Berkeley). Dr. Smith will accompany Dr. Lederberg to New York and will
ultimately assume complete responsibility for the project;‘ He has been

a research associate at Stanford University since 1971.- He has published

42 papers. with a variety of collaborators dealing with varxous aspects

of organic chemistry. The remaining personnel will be new.

RESOURCES AND ENVIRONMENT: Generally it 'would seem that the facilities

in the new enviranment will approximate quite c]osely those currently -
existing at Stanford. Dr. Lederberg has permission to transfer much of

his equipment ‘The env1ronment at Rockefeller University appears excellent.

BUDGET: The requested budget 1S very large,. and detinitely excessive,:
particularly in the light of the amount of: prel1m1nary data obtained w1thout
such expenditures.: The personne1 budget. should be reduced to include Dr.:
Smith ($33,404), one research associate ($22,906) and ane technxcxan h‘aff*“
($15,502). Again, based on the preliminary data, support. for the new GC/!
mass spectrometer and accompanying computers i's not justified and the1r .
funding is deleted (S]]] 150). There is a need for the HPLC,  Thus, - -
the equipment budget is reduced to $18,580. 'In 1ight of these reductions,
the supplies budget requested is cons1dered excess1ve and 15 reduced to
$8,000 per year. :

(continued)
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There is no justification for the $20,000Q for engineering services requested
under Other Expenses and the maintenancéJEOﬁtract for computers ($8,400)

is not required, so Other Expenses is reduced to’/$3,800 per year. Similar
reductions apply in the 2nd through 4th years, h



